with the risk of gestational hypertension, anemia, abruption placenta and postpartum hemorrhage. [11] Human placental development is itself responsive to thyroid hormone from early gestation with evidence of trophoblastic expression of thyroid hormone receptors. In humans, triiodothyronine (T 3 ) has been shown to suppress apoptosis and down-regulate Fas and Fas-ligand expression. [12] and thus promoting extravillous trophoblast invasion in the decidua. It has been postulated that abnormal thyroid hormone levels could give rise to increased increase to malplacentation which underlie the association between maternal thyroid dysfunction and adverse obstetric outcome. Colicchia et al. concluded that a the local action of thyroid hormones on female reproductive organs and embryo seemed to be crucial for a successful pregnancy and alterations of the highly regulated local activity of thyroid hormones may play an important role in early pregnancy and pregnancy loss. [13] Hypothyroidism has been documented to be associated with various reproductive disorders ranging from menstrual irregularities to infertility. Hypothyroidism is associated with an increased TRH production and hyperprolactinaemia. This further leads to a delayed luteinizing hormone response and inadequate corpus luteum formation. By affecting the peripheral oestrogen metabolism and also by decreasing sex hormone-binding globulin production, hypothyroidism may affect the fertility. [5] Abalovich et al. [11] showed that untreated hypothyroidism, subclinical or overt at the time of conception is associated with higher miscarriage rate as compared to euthyroid subjects. Ashoor et al. [14] demonstrated a significant association between low maternal free thyroxine (FT4) during the first trimester and fetal loss, in pregnancies complicated by subclinical hypothyroidism. Thus, there is a need to screen pregnant women for subclinical hypothyroidism and thyroid autoimmunity, especially those women with a history of miscarriage. Hence, this study was designed to analyze thyroid hormone profile in pregnancy and its possible association with the risk of abortion during pregnancy. Women who were not sure of dates, known case of diabetes mellitus, hypertension, thyroid disorder, renal or liver disease, autoimmune disorder, and multiple pregnancy were excluded from the study.
A detailed history and thorough general physical examination were carried out in all the pregnant women. Routine antenatal investigations were done at the time of first antenatal visit. A volume of 5 mL blood was drawn aseptically, and serum was separated by centrifugation. Routine investigations and total T 3 , total thyroxine (T 4 ) and TSH levels were estimated in maternal blood by chemiluminescence. [15] All the patients were followed every 4 weekly till 20 weeks and the outcome was noted in terms of anembryonic pregnancy, missed abortion, spontaneous abortion, or continuation of pregnancy. Data thus collected were presented as mean ± standard deviation and Statistical Package for the Social Sciences(SPPSS)/ analysis of covariance (ANOVA) (IBM; Armonk, New York, United States) was applied.
results
In this study, maximum number of women were between 21 and 25 years of age group. Mean age in Group 1, 2, and 3 were 21.63 ± 1.21, 22.6 ± 1.55, and 22.92 ± 2.31 years, respectively, and the difference between the mean age of patients in three groups was not statistically significant. The mean gestational age by dates in Group 1 was 8.86 ± 1.63 weeks, in Group 2 was 8.22 ± 1.55 weeks, and in Group 3 was 8.22 ± 1.33 weeks. Mean Hb in Group 1, 2, and 3 were 10.15 ± 1.09, 9.83 ± 0.88, and 10.64 ± 1.33 g/dl, respectively. The difference in the mean Hb in three groups was not statistically significant. In the present study, there was no significant difference between three groups on the basis of parity. The majority of patients in all the groups were primigravida (63.33% in Group 1, 68.57% in Group 2, and 68.57% in Group 3). The percentage of multigravida was 36.66% in Group 1; 31.42% each in Group 2 and 3.
Most of the patients in all three groups were Rh positive. Nearly 2% of patients in Group 1, 2.85% of patients in Group 2 and 5.71% of patients in Group 3 were Rh negative. The difference was not statistically significant.
In Group 1, all the patients were HIV and Venereal Disease Research Laboratory (VDRL) negative, whereas 3.33% of patients were positive for Australia antigen. 2.85% of patients in Group 2 were found to be reactive for each HIV, hepatitis B surface antigen (HBsAg) and VDRL. All patients in Group 3 were nonreactive for VDRL, whereas 2.85% of patients were reactive for HIV and HBsAg antigen. The difference between the HIV, HBsAg, and VDRL status between three groups was statistically insignificant. Table 1 shows mean thyroid profile of study population. It was observed that the mean T 3 and T 4 values in Group 1, 2, and 3 were comparable. However, the difference between T 4 values of Group 1 and 2 was statistically significant (P = 0.04). Mean TSH levels in the first trimester in Group 1, 2 and 3 were comparable. Table 2 shows the correlation of TSH with T 3 and T 4 , respectively. TSH was significantly negatively correlated with T 3 in all the three groups (r = −0.951 in Group 1, r = −0.951 in Group 2, and r = −0.563 in Group 3). TSH also showed a significant negative correlation with T 4 in all the three groups (r = −0.563, r = −0.950, and r = −0.927 in Group 1, 2, and 3, respectively).
In Table 3 , in Group 1, 90% of euthyroid patients had normal pregnancy. From the total 9.99% hypothyroid patients, 6.66% aborted and only 3.33% continued with the pregnancy. This showed the strong association of TSH with abortion (P ≤ 0.001). In Group 2 and 3, 88.57% and 80% of euthyroid patients had normal pregnancy, respectively, while 2.85% euthyroid female from Group 3 aborted. Indicating that TSH was significantly associated with abortion in the present study (P ≤ 0.05).
Nearly 3.33% of patients ended up with anembryonic and spontaneous abortion each in Group 1; rest continued with pregnancy successfully. Whereas in Group 2, 88.58% of patients had a successful pregnancy, whereas 5.71% of cases resulted in anembryonic and missed abortion each. In Group 3, only 80.01% of cases continued with pregnancy, and 2.85% of cases had anembryonic abortion, and missed and spontaneous abortion occurred in 8.57% of cases each. The difference between all three groups in terms of the outcome of pregnancy was statistically insignificant.
dIscussIon
Fetal and placental growth were affected by thyroid dysfunction in early pregnancy. In the present study mean value of T 3 and T 4 were comparable in Group 1, 2, and 3 and the difference was not statistically significant. Mean TSH levels in the first trimester in Group 1 was 1.58 ± 0.76 mIU/L; in Group 2 and 3 were 1.92 ± 0.77 and 1.79 ± 0.90 mIU/L, respectively. The difference in the mean TSH value in the three groups was found to be statistically insignificant.
Donmez et al. [16] and Rao et al. [17] compared thyroid hormone levels in recurrent aborters with normal pregnant females and found significantly lower levels of T 4 and T 3 in the study group. This is in contrast to the present study. The reason for this could be that in present study patients with a history of abortion were included in Group 2 instead of those with recurrent abortions.
In Group 1, 90% (n = 27) of euthyroid patients had normal pregnancy. From the total 9.99% (n = 3) hypothyroid patients, 6.66% (n = 2) aborted and only 3.33% (n = 1) continued with pregnancy. Showing a strong association of TSH with abortion. In Group 2 and 3, 88.57% (n=31) and 80% (n=28) euthyroid patients had normal pregnancy, respectively, while 2.85% euthyroid female from Group 3 aborted showing an association of TSH with abortion.
Sharma et al. found a significant association of thyroid function with an abortion rate of 14.63% in their study group, i.e., pregnant women with hypothyroidism (and 4.96% in their control group). [18] Furthermore, Abalovich et al. reported that when adequate treatment with levothyroxine was given, in the overtly hypothyroid pregnant females there were no abortions. However, when it was inadequate (in subclinically hypothyroid group), the abortion rate was 71.4%. In euthyroid group, the abortion rate was 4%. [11] Springer et al. have reported mean TSH levels in the first trimester to be 1.213 mIU/L in a study over of 4337 pregnant women (excluding those with a history of thyroid disease and autoimmunity). They attributed this to thyrotropic activity of elevated circulating human chorionic gonadotropin (HCG) concentration to be responsible for lower serum TSH levels, mainly in the first trimester. [19] In the present study, mean TSH in first trimester was negatively correlated with mean T 3 (r = −0.951, r = −0.951, and r = −0.972, respectively) and mean T 4 values (r = −0.563, r = −0.950 and r = −0.927, respectively) in the three groups (P ≤ 0.01) [ Table 3 ]. Various studies have reported a significant negative correlation between the TT 4 , TT 3 and TSH levels (P ≤ 0.01) in normal pregnancy. [20, 21] Similarly, this study showed the significant inverse relationship between the TT 4 , TT 3 , and TSH indicating the existence of the feedback mechanism between the TSH and T 4 production.
Various studies have shown that the inverse correlation between TSH and FT 4 levels was due to thyrotropic properties of HCG. After an initial increase in the first 10 weeks of 4 and an increase in TSH levels. In addition, the high estrogen levels lead to a rise in T 4 -binding globulin levels, thereby increasing total T 4 levels. [22] Benhadi et al. found an inverse relationship between TSH and FT 4 . They considered HCG as a possible causative factor. HCG levels were used as a marker for abortion: women with low HCG were at a much higher risk of abortion. [23] Ashoor et al. observed a negative correlation (r = −0.697) between TSH and FT 4 . The incidence of high TSH and low FT 4 in the fetal loss group was higher than in normal outcome group. [14] The findings of this study are in accordance with these reports.
In the present study also, the abortion rate was higher in the hypothyroid group as compared to euthyroid group (P < 0.05). TSH was found to be strongly associated with abortion in all the three groups (P < 0.001). TSH was found to be negatively correlated with T 3 and T 4 values in the three groups, respectively (P < 0.01). In the present study, 3.33% of patients ended up with anembryonic and spontaneous abortion each in Group 1; rest continued with pregnancy successfully. Whereas in Group 2, 88.58% of patients had successful pregnancy and 5.71% of cases resulted in anembryonic and missed abortion each. In Group 3, only 80.01% of cases continued with pregnancy and 2.85% of cases had anembryonic abortion, whereas missed and spontaneous abortion occurred in 8.57% of cases each. The difference between all three groups in terms of the outcome of pregnancy was statistically insignificant.
conclusIon
TSH levels were significantly higher in the first trimester in women who had spontaneous abortion as compared to pregnant women who had a successful continuation of pregnancy. TSH was strongly associated with abortion in the first trimester in all the three groups. Thus, screening of thyroid disorders in early pregnancy has clinical significance and adequate T 4 replacement therapy if given in cases of hypothyroidism would help to reduce the risk of miscarriage in these women.
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